ditional clone, pSHB1, that carried a 3-kb PstI fragment (Table  1 ; Fig. 1 ). E. coli DH5␣ harboring pSHB1 was resistant to kanamycin A (MIC, Ͼ128 g/ml), kanamycin B (MIC, 64 g/ml), neomycin B and C (MIC, 8 g/ml), butirosin (MIC, 8 g/ml), and seldomycin F5 (MIC, Ͼ128 g/ml), but it was susceptible to lividomycin A (MIC, 2 g/ml), lividomycin B (MIC, 1 g/ ml), gentamicin (MIC, 0.125 g/ml), tobramycin (MIC, 0.125 g/ml), amikacin (MIC, 0.25 g/ml), and dibekacin (MIC, 0.125 g/ml). A plasmid with the 3-kb fragment in the opposite orientation mediated no resistance, implicating that a vector promoter was responsible for expression. The enzyme produced by E. coli DH5␣(pSHB1) phosphorylated and inactivated kanamycin B, butirosin, neomycin B, and seldomycin F5. A subcloned 1.2-kb PstI-BamHI fragment was functional only in the same orientation as that in pSHB1. The APH(3Ј) phenotype could not be detected in the wild-type strain SCH84043005 since it was masked by the ANT(4Ј)-IIa which encompassed the substrate spectrum of the former enzyme (7) . A Southern blot with total DNA of the P. aeruginosa strains SCH84043005 (donor), PAO38 Rif r (recipient), and PAO38 Rif r (pMG77) (transconjugant), all of which were cleaved with PstI or PstI-BamHI, was probed with labeled pSHB1. All three strains showed identical hybridization signals at 3, 1.2, and 1.8 kb, respectively. This indicated that the cloned 3-kb fragment was not linked to plasmid pMG77 but was located either on the chromosome or on an unknown large plasmid present in the original SCH84043005 strain and the PAO38 Rif r recipient strain. Hybridization, under conditions identical to those described above, of all of 10 additional P. aeruginosa strains selected from 104 clinical isolates screened for their kanamycin MICs (MIC range, 4 to Ն256 g/ml), including ATCC 27853, showed one distinct hybridizing band. In 7 of the 10 strains, this was a 3-kb band, as in SCH84043005. The sequence of the 3-kb fragment had 2, 996 bp. An open reading frame (ORF) with a coding capacity of 268 amino acids was identified as an aminoglycoside phosphotransferase gene (aph) by homology (Fig.  2) . Putative binding sites for the ribosome (AGGAAG) and for the transcription complex (Ϫ10, TATACT; Ϫ35, TCGCTG) were identified at 15, 38, or 58 bp upstream of the translational start site, respectively. However, they were not functional in E. coli. The APH(3Ј) in P. aeruginosa was most closely related to APH(3Ј)-IIa on Tn5 (51.7% amino acid identity and 66.5% similarity) ( Fig. 2 ) and was designated APH(3Ј)-IIb. All conserved amino acids within the three functionally important motifs near the carboxy terminus (9) were identical in APH(3Ј)-IIb. Additionally, most conserved amino acids upstream of these motifs (1, 2, 9, 15, 16) were also found in APH(3Ј)-IIb, the only two exceptions being the changes of amino acid Y or F at position 37 (Y/F 37 )3H, and E 161 3D (numbering according to Blazquez et al. [1] ). Moreover, Y 218 , which is known to be critical for a low K m value for the wildtype APH(3Ј)-II (8) , is changed to H in APH(3Ј)-IIb.
Translations of most additional ORFs in the cloned 3-kb fragment (ORFs 238, 186, 154, 153, and 131) (Fig. 1) did not show significant homology to entries in protein databases. Onethird of ORF 189 showed 25.8% identity (50% similarity) with a GTP binding protein from Arabidopsis thaliana, and 90% of ORF 239 was 31.9% identical (57.8% similar) to the signal sensor PilS, which phosphorylates the response regulator PilR in P. aeruginosa (5) . These homologies led to the speculation that the genes for an unknown regulator or signal transducer system might be located near the aph(3Ј)-IIb locus.
Although APH(3Ј)-II activity has been reported in P. aeruginosa since 1975 (10), it was found rarely in clinical isolates (14) 
